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件；利用 ARM 为核心的控制系统实现人机界面，一方面利用 Win CE 的友好界面
实现与人的交互，一方面利用 ARM 的强大性能和丰富外设接口实现一体化联网。
本文的特色主要体现在如下几个方面： 
1.利用 PLC 实现绕线机排线算法的改进，用基于 PD 调节的闭环控制系统代替
开环控制系统。 
2.基于 ARM 和 Win CE 构建嵌入式软硬件开发平台，实现人机界面系统。 
























Automatic winding machine for motor rotor is the most important 
equipment,it affect the production quality, efficiency and cost 
deeply.China is large country at micro-motor production , the whole 
quantity reach 60% in the world and growth at 5%.So the development of 
winding machine have important ignificant for micro-motor production. 
With the improvement of control technology and machine 
accuracy,winding machine is marching forward miniaturization, 
integration, simplification for operate, intelligentize and lower cost. 
The paper bring a new project for winding machine control system that is 
based on embedded ARM and PLC under the abundant research to 
characteristic of kinds of winding machine. The control system use PLC 
implement basal control for process,charge I/O device local and use 
control system based ARM implement human-interface in which one side it 
use the kind interface of WinCE realize the intercommunion with human, 
on the other hand it use the strong power and abundant interface of ARM 
realize integration manage. The characteristics and innovations in this 
thesis are as follows: 
1.the control system Use PLC implement the improvement of winding 
arithmetic and use closed loop control system based PD adjustment instead 
of closed loop control system. 
2.Design the embedded platform based ARM and Win CE, realize 
human-interface system. 
3. Realize the MODBUS protocol that is applied communications between 
human-interface and PLC. 
The system is used in the motor manufacture after debug and test. 
Practice prove that the system performance stable, excellence in winding, 
high efficiency and have characteristic of miniaturization and 
integration,so the performance reach the international advanced level. 
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别为单片机[20][21][22][23] [24]、PLC 加触摸屏[25][26][27][28]、PLC 加工
控机[29][30]，它们的优缺点对比如下表：  
表 1-2.控制系统不同方案的对比 
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控制系统 PLC+触摸屏 单片机 NC控制器 单片机+LCD
通用性 中 差 高 中
维护成本 中 低 高 高






































线机工业控制系统。本文提出了一种基于 ARM 和 WINCE 的人机界面系统，配合
PLC 完成绕线机控制系统设计，其主要工作内容如下： 
1. 研究闭环控制排线算法，以 PLC 为工艺流程和逻辑控制的核心，控制外围的


















3. 研究基于 MODBUS 协议族的通信。本文依据此协议编写了居于 MODBUS/ASCII
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